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DETAILED ACTION 



Request for Continued Examination 
Applicant's request for continued examination was received on 7 June 2006. Claims 1, 2, 4, 7, 9 
and 11-19 have been amended. Claims 41-44 have been added. No claims have been cancelled. Claims 
1-44 remain pending in the current application, of which claims 5, 6, 8 and 20-40 are withdrawn from 
consideration as being directed to non-elected inventions. Claims 1-4, 7, 9-19 and 41-44 have been 
considered on the merits as they read on the elected species. 



Priority 

Acknowledgement is made of applicant's claim for priority to provisional application 60/414,278, 
filed 5/27/02. 



Claim Objections 

The amendments to claims 12 and 13 have corrected the previous grounds of objection. 
New claim 43 is objected to because it appears the claim should read, . .triggered by an 
allogenic implant." 



Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1-4, 7, 9-19 and 41-44 are rejected under 35 U.S.C 1 12, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter which was not 
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described in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed invention. 

Applicant's claims 1,41 and 42 are directed to a method for preparing a native, acellular tissue 
replacement (claim 41 is limited to a nerve tissue replacement) comprising the steps of: a) obtaining a 
[nerve] tissue; b) soaking the [nerve] tissue for at least six hours in a solution comprising one or more 
sulfobetaines; c) treating the [nerve] tissue in a mixture of one or more sulfobetaines with an anionic 
surface-active detergent; and d) washing the [nerve] tissue in one or more solutions of a buffered salt to 
remove the excess anionic surface-active detergent to form the native, acellular [nerve] tissue 
replacement. 

It is noted that the claims, as well as the specification, state that the tissue is to be treated with a 
solution of at least one sulfobetaine and an anionic surface-active detergent, however, the working 
examples provided in the specification only show unexpected properties when Triton X-200 is used as the 
surface-active detergent, wherein Triton X-200 is a non-ionic detergent (See Sigma Aldrich Detergent 
Product Index (5 th page)). Though the specification does state "Examples of anionic surface-active 
detergents that may be used and adapted with the method of the present invention include, e.g., TRITON 
X-200, TRITON W-30 Cone, TRITON GR-5M, TRITON GR-7M, TRITON DF-20 and TRITON QS- 
44." (Pg. 12, paragraph 0042), there are other instances in the specification where the method is stated to 
require generic anionic surface-active detergents, for example, in the abstract. 

Because the specification does state the criticality of anionic detergents, in general (i.e., in the 
abstract), one cannot rely on the specific examples of non-ionic detergents for support. Therefore, it does 
not appear applicants had possession of the invention, as claimed, at the time of filing, rather it appears 
the invention they possessed required non-ionic detergents, such as those specified. 



Claim Rejections - 35 USC § 112 
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The following is a quotation of the second paragraph of 35 U.S. G 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-4, 7, 9-19, and 41-44 are rejected under 35 U.S.G 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Applicant's claims 1,41 and 42 are directed to a method for preparing a native, acellular tissue 
replacement (claim 41 is limited to a nerve tissue replacement) comprising the steps of: a) obtaining a 
[nerve] tissue; b) soaking the [nerve] tissue for at least six hours in a solution comprising one or more 
sulfobetaines; c) treating the [nerve] tissue in a mixture of one or more sulfobetaines with an anionic 
surface-active detergent; and d) washing the [nerve] tissue in one or more solutions of a buffered salt to 
remove the excess anionic surface-active detergent to form the native, acellular [nerve] tissue 
replacement. 

Independent claims 1,41 and 42 each require the tissue to be treated with a solution of 
sulfobetaines, followed by treatment with a mixture of sulfobetaines and an anionic surface-active 
detergent. This does not appear to correspond in scope with the teachings of the specification; 
specifically, the examples provided in the specification teach use of Triton X-200 as the surface-active 
detergent, Triton X-200 is not anionic, as is required by the claims, but rather is non-ionic. Therefore, it 
is not clear if the claims should require an anionic surface-active detergent, or a non-ionic surface-active 
detergent, as exemplified in the specification. 

Additionally, in claim 41 it is required that the final native, acellular nerve tissue replacement 
retains the natural and generally original structure of the basal laminae and endoneurium layer; in this 
instance the term "generally original structure 5 renders the claim indefinite because it is not clear what is 
meant by the 'generally original structure' it is not clear to what degree the original structure must be 
maintained. Similarly in claim 42 the phrase "wherein the tissue replacement comprises a generally 
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native structure and integrity" renders the claim indefinite because it is not clear to what degree the native 
structure and integrity must be maintained. 

Applicant's claim 1 1 is directed to the method of claim 1, wherein the anionic surface-active 
detergent comprises Triton X-200. Triton X-200 is not anionic, it is non-ionic (See Sigma Aldrich 
Detergent Product Index (5 th page)). 

Applicant's claim 17 is directed to the kit of claim 16, wherein the native, acellular tissue 
replacement further comprises a suture, tube, sheet, film, scaffold, valve, limb replacement, tissue 
transplant or a joint. It is not clear if the tissue replacement is to further comprise one of these elements, 
or if the tissue replacement is to be shaped into one of these structures, as in claim 9. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the basis 
for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 15-17 and 19 stand rejected under 35 U.S.C. 102(b) as being anticipated by Livesey et al 
(US Patent 5,336,616). 

Applicant's claim 15 is directed to a native, acellular tissue replacement made by the method of 
claim 1. Applicant's claim 16 is directed to a kit for tissue replacement comprising a sterile, acellular 
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tissue replacement of claim 15. Claim 17 requires the tissue replacement of claim 16 to comprise a 
suture, tube, sheet, film, scaffold, valve, limb replacement, tissue transplant or a joint. Claim 18 requires 
the tissue replacement of claim 17 to further comprise a cell, a polymer, a bioactive compound or a 
combination thereof. Claim 19 requires the tissue replacement of claim 17 to further comprise a sheet of 
instructions for use of the tissue replacement. 

The native, acellular tissue replacement product as claimed is determined to be a product-by- 
process claim. Even though product-by-process claims are limited by and defined by the process, 
determination of patentability is based on the product itself. The patentability of a product does not 
depend on its method of production. If the product in the product-by-process claim is the same as or 
obvious from a product of the prior art, the claim is unpatentable even though the prior product was made 
by a different process. In re Thorpe, 111 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). 

Also note that where the only difference between a prior art product and a claimed product is 
printed matter that is not functionally related to the product, such as instructions pertaining to the use of 
the product, the content of the printed matter will not distinguish it from the claimed product of the prior 
art. See In re Gulack, 703 F.2d 1381, 1385-86, 217 USPQ 401, 404 (Fed Cir. 1983). 

Livesey et al teach a native, acellular tissue replacement created by detergent extraction of cells 
from harvested native tissue. The native, acellular tissue replacement of Livesey et al forms a scaffold for 
a tissue transplant; Livesey et al teach examples wherein the acellular tissue replacement forms a skin 
replacement (which applicant calls a film and sheet), a vascular conduit (which applicant calls a tube), 
and a heart valve (See col. 23, In 5-col. 30, In 20) (Claims 15-17 and 19). Therefore the reference 
anticipates the claimed subject matter. 

Claims 15-19 stand rejected under 35 U.S.C. 102(b) as being anticipated by Dennis et al (US 
Patent 6,207,451). 
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As stated above, the native, acellular tissue replacement product as claimed is determined to be a 
product-by-process claim. See In re Thorpe, 111 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). 
Furthermore, note that the inclusion of printed matter that is not functionally related to the product, such 
as instructions as part of a kit, does not distinguish the claimed product from that of the prior art. See In 
re Gulack, 703 F.2d 1381, 1385-86, 217 USPQ 401, 404 (Fed Cir. 1983). 

Dennis et al teach acellular muscle anchors for muscle tissue regeneration; the acellular anchors 
can be sterilized by ultraviolet light (which applicant calls sterile, native, acellular tissue replacements) 
(Claims 15 and 16). The acellular muscle anchors consist of fragments of skeletal muscle that have been 
chemically acellularized. The acellular muscle anchors comprise ECM attachment molecules, including 
polymers laminin and collagen. The acellular anchors are seeded with myogenic precursor cells to form 
three-dimensional mammalian muscle constructs (See col. 3, In 65-col. 4, In 57 & col. 5, In 59-65). 
Therefore the acellular muscle anchors of Dennis et al comprise polymers and cells, and because they 
come from acellularized skeletal muscle fragments, they also comprise transplanted tissue (which 
applicant calls tissue transplants) (Claims 17-19). Therefore, the references anticipate the claimed subject 
matter. 

Claims 15-19 stand rejected under 35 U.S.C. 102(b) as being anticipated by Gulati et al (Brain 
Research, 1995). 

As stated above, the native, acellular tissue replacement product as claimed is determined to be a 
product-by-process claim. See In re Thorpe, 111 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). 
Furthermore, note that the inclusion of printed matter that is not functionally related to the product, such 
as instructions as part of a kit, does not distinguish the claimed product from that of the prior art. See In 
re Gulack 703 F.2d 1381, 1385-86, 217 USPQ 401, 404 (Fed Cir. 1983). 
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Gulati et al teach acellular basal lamina grafts derived from degenerated, decellularized sciatic 
nerve segments (which applicant calls native, acellular tissue replacements). The acellular basal lamina 
grafts were produced by isolating degenerated sciatic nerve segments and subjecting the segments to a 
freeze/thaw process in liquid nitrogen, leaving only the basal laminae scaffold in the form of a tube. The 
acellular basal laminae grafts were then seeded with Schwann cells (See Pg. 120, col. 1). Therefore the 
acellular basal laminae grafts of Gulati et al comprise basal laminae tubes seeded with cells (Claims 17- 
19). Thus the reference anticipates the claimed subject matter. 

Claims 15-19 stand rejected under 35 U.S.C. 102(e) as being anticipated by Tanagho et al (US 
Patent 6,371,992). 

As stated above, the native, acellular tissue replacement product as claimed is determined to be a 
product-by-process claim. See In re Thorpe, 111 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). 
Furthermore, note that the inclusion of printed matter that is not functionally related to the product, such 
as instructions as part of a kit, does not distinguish the claimed product from that of the prior art. See In 
re Gulack, 703 F.2d 1381, 1385-86, 217 USPQ 401, 404 (Fed Cir. 1983). 

Tanagho et al teach an acellular matrix graft isolated from muscle tissue for muscle tissue 
replacement and regeneration (which applicant calls native, acellular tissue replacements) (Claims 15 and 
16). The acellular matrix grafts consist of isolated muscle or nerve tissue that has been freed from cells 
and cellular components by mechanical, chemical and/or enzymatic methods to leave a scaffold 
consisting essentially of collagen and elastin fibers (See col. 2, In 16-30). The acellular matrix grafts can 
further comprise sutures that are used to stabilize the graft once implanted in the subject (See 6, In 29-55). 
Therefore the acellular matrix graft of Tanagho et al comprises polymers collagen and elastin, surgical 
sutures, and because the grafts come from acellularized muscle or nerve tissue, they also comprise 
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transplanted tissue (which applicant calls tissue transplants) (Claims 17-19). Therefore the reference 
anticipates the claimed subject matter. 

Claims 15-19 stand rejected under 35 U.S.C. 102(e) as being anticipated by Atala (US Patent 
6,376,244). 

As stated above, the native, acellular tissue replacement product as claimed is determined to be a 
product-by-process claim. See/* re Thorpe, 111 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). 
Furthermore, note that the inclusion of printed matter that is not functionally related to the product, such 
as instructions as part of a kit, does not distinguish the claimed product from that of the prior art. See In 
re Gulack, 703 F.2d 1381, 1385-86, 217 USPQ 401, 404 (Fed Cir. 1983). 

Atala teaches a decellularized artificial organ created from an isolated organ or part of an organ 
that has undergone a series of detergent-based extractions that remove the cell membrane surrounding the 
organ and the cytoplasmic and nuclear components of the organ (which applicant calls a native, acellular 
tissue replacement) (See col. 2, In 43-63) (Claims 15 and 16). The decellularized artificial organs consists 
of an organ or part of an organ that has been decellularized to produce a three-dimensional scaffold; the 
scaffold can then be treated with bioactive agents and drugs, such as chondroitn-4-sulfate and dermatan 
sulfates and seeded with cells (See col. 4, In 34-62 & col. 8, In 55-68) (Claims 17-19). Therefore the 
reference anticipates the claimed subject matter. 

Response to Arguments 
Applicants argue that the rejections over claims 15-19 are improper because the cited references 
do not teach all elements of the claimed invention. Particularly, applicants argue their method of making 
the he native, acellular tissue replacements imparts distinctive structural characteristics to the tissue 
replacements, and such characteristics are not shared by the tissue replacements of the prior art because 
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the prior art tissue replacements were made by different methods. Specifically, with regards to Livesey et 
al, applicants argue that the degree of decellularization of their product is different from that of the 
products of Livesey et al. 

Applicants' arguments are not found persuasive because 3 while applicant recites 'distinctive 
structural characteristics' imparted on their products due to the method of production, they fail to 
particularly point out any of the 'distinctive structural characteristics' that allegedly differentiate their 
products from those of the prior art. Therefore applicants' arguments fail to comply with 37 CFR 1 . 1 1(c) 
because they fail to point out the novelty of their invention over the cited prior art. 

Even in the situation where applicants argue that their product has a different degree of 
decellularization that the product of Livesey et al, it is noted that the degree of decellularization is not 
claimed, and thus cannot be relied upon to differentiate the claimed invention from that of the teachings 
of the prior art. Although the claims are interpreted in light of the specification, limitations from the 
specification are not read into the claims. See In re Van Geuns, 988 F.2d 1 181, 26 USPQ2d 1057 (Fed. 
Cir. 1993). 

It is noted that in the interview of 8 August 2006 applicant's representative argued that the native 
acellular tissue replacements, made by the method of the instant invention, were more non-immunogenic 
than those of the cited prior art, this decreased immunogenecity was directly due to the method of the 
instant invention. Applicants are invited to submit evidence of such increased immunogenecity, and to 
specifically claim such limitations in the product claims in order to differentiate their product over the 
prior art. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-3, 9-14, 17 and 42-44 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Livesey et al (US Patent 5,336,616), in view of "Detergent Properties and Applications" (Sigma-Aldrich). 

Applicant's claims 1 and 42 are directed to a method for preparing a native, acellular tissue 
replacement comprising the steps of: a) obtaining a tissue; b) soaking the tissue for at least six hours in a 
solution comprising one or more sulfobetaines; c) treating the tissue in a mixture of one or more 
sulfobetaines with an anionic surface-active detergent; and d) washing the tissue in one or more solutions 
of a buffered salt to remove the excess anionic surface-active detergent to form the native, acellular tissue 
replacement. Claim 42 further require that the final acellular tissue produced comprises a generally native 
structure and integrity. Claims 43 and 44 add further limitations to the native acellular tissue replacement 
of claim 42, but it is noted that the method of claim 42 is identical to the method of claim 1; therefore, for 
purposes of applying the art, it appears that the properties claimed in claims 42-44 are inherent results of 
the method steps, and thus any nerve tissue subjected to the method of claim 1 would inherently have the 
claimed characteristics. 

Livesey et al teach a method for preparing a native, acellular tissue replacement for 
transplantation. In an exemplified embodiment Livesey et al harvest external jugular veins and internal 
carotid arteries from animal donors, the veins are cleaned of surrounding tissue and fascia (which 
applicant calls cleaning of fat and blood) and are flushed with a buffered salt solution; the tissue is then 
soaked in a Decellularization Solution A (DSA) which comprises CHAPS, a zwitterionic detergent, in a 
buffered salt base for one hour; the tissue is then given two ten minute washes in a buffered salt solution; 
the tissue is then soaked in a Decellularization Solution B (DSB) which comprises SDS (sodium 
dodecylsulfate), an anionic detergent, in a buffered salt base for one hour; the tissues are then given two 
final ten minute washings in a buffered salt base (See col. 26, In 63-col. 27, In 27 & col. 29, In 15-40). 
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Though the example uses vascular conduits obtained from animals, Livesey et al also teach that 
the donor tissue can also be harvested from human cadavers (See col. 4, In 56-68) (Claim 13). 

Though Livesey et al use CHAPS as the zwitterionic detergent in the first decellularizing solution 
(DSA) in their example, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to alternatively use any similar zwitterionic detergent, such as sulfobetaine SB- 10 or 
SB-16 as the zwitterionic detergent in DSA (Claims 1, 3, and 10). One of ordinary skill in the art would 
have been motivated to use any zwitterionic detergent in place of CHAPS because zwitterionic detergents 
are functional equivalents, particularly with regards to their ability to solubilize membrane proteins (See 
Sigma Aldrich "Detergent"), and because Livesey et al specifically suggest that any similar zwitterionic 
detergent can be used in place of CHAPS. One would have had a reasonable expectation of successfully 
performing the method of Livesey et al using SB- 10 or SB-16 because both sulfobetaines are functionally 
equivalent zwitterionic detergents that are capable of solubilizing membrane proteins to decellularize the 
tissue replacement. 

Similarly, though Livesey et al use SDS as the anionic detergent in the second decellularizing 
solution (DSB) in their example, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to alternatively use any similarly anionic or non-ionic detergent, such as Triton 
X-200 as the detergent in the DSB (Claim 11). One of ordinary skill in the art would have been 
motivated to use Triton X-200, a non-ionic detergent, in place of the anionic SDS because non-ionic 
detergents are gentler than anionic detergents and solubilize the proteins while maintaining the native 
subunit structure; thus the collagen ECM of the tissue replacement would be less affected by the non- 
ionic Triton X-200 than by the anionic SDS (See Sigma Aldrich "Detergent"). One would have had a 
reasonable expectation of successfully performing the method of Livesey et al using Triton X-200 in 
place of SDS in the DSB because both detergents are capable of solubilizing membrane proteins to 
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decellularize the tissue replacement and because Livesey et al teach that any similar anionic or non-ionic 
detergent can be substituted in the DSB. 

Though Livesey et al do not include the zwitterionic detergent along with the anionic detergent in 
the second decellularization solution (DSB), it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to include the zwitterionic detergent used in the first decellularization 
solution (DSA) (either CHAPS or SB-10 or SB-16) in the second decellularization solution, as well. All 
three types of detergents (zwitterionic, anionic, and non-ionic detergents), are known to solubilize 
proteins, which is why they are used by Livesey et al to extract cells from the collagen-containing tissue 
scaffold (See, e.g. Sigma- Aldrich "Detergent Properties and Applications"). One of ordinary skill in the 
art would have been motivated to include the zwitterionic detergent from the DSA (CHAPS, SB-10 or 
SB-16) in the DSB along with the anionic detergent (SDS) in order to aid in the denaturation of proteins 
by increasing the amount of detergent the tissue replacement is exposed to. Therefore, including the 
zwitterionic detergent in the DSB would have been a routine matter of optimization to increase the degree 
of cell extraction in the tissue replacement which results from solubilized and denatured proteins. One 
would have expected success because all three of the detergents are known to solubilize and denature 
proteins, combining two different compositions that have the same effect to make a third composition 
with the same effect as the first two is prima facie obvious. Furthermore, one would not expect negative 
effects by including the zwitterionic detergent in the DSB because the anionic detergent used in the 
second decellularization solution (DSB) is much stronger then either the zwitterionic detergent, as anionic 
detergents completely disrupt cell membranes and denature proteins. Therefore, due to the gentler nature 
of the zwitterionic detergents in comparison to the anionic detergents, one of ordinary skill in the art 
would not be concerned with including zwitterionic detergents in the second decellularization solution 
(DSB). 
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Furthermore, though Livesey et al allow the tissue replacement to soak in the first decellularizing 
solution (DSA) and the second decellularizing solution (DSB) for only 30 minutes to 1 hour each, the 
various lengths of the soaks are result effective variables, they would be routinely optimized by one of 
ordinary skill in the art in practicing the method disclosed by Livesey et al. The effectiveness of the 
detergents is affected by the pH of the solution, temperature, and any agitation that is being applied to the 
tissue replacements. Similarly, though Livesey et al washes two times with PBS as the buffered saline 
wash, it would, again, have been obvious to one of ordinary skill in the art at the time the invention was 
made to perform such washes using any suitable buffered saline solution to rinse the detergents from the 
tissue construct in between steps. The various buffered saline rinses as well as the number of washes and 
the length of each wash are all result effective variable that would routinely be optimized by one of 
ordinary skill in the art in practicing the invention of Livesey et al (Claim 12). 

Livesey et al does teach that the harvested tissue is to be isolated and cleared of fascia (See col. 
26, In 63-col. 27, In 27); however they do not teach rinsing the tissue at least two times in deionized 
distilled water prior to treatment. It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to rinse the harvested tissue in deionized distilled water a sufficient number of 
times and for a sufficient duration in order to clean off excess tissue, fat and blood (Claim 14). One of 
ordinary skill in the art would have been motivated to rinse off the tissue prior to treatment in order to 
remove excess blood and tissue so that they do not interfere with the cell extraction. One would expect 
success cleaning off blood and tissue by rinsing two or more times with water because it is a routine, 
general procedure for cleaning any object. 

Livesey et al teach that after decellularization the tissue replacement can be preserved by 
vitrification in a cryopreservative. Twenty-four hours prior to use the tissue replacement is rehydrated by 
submersion in buffered salt solution; thus the tissue is stored in buffered saline until use (See col. 27, In 
54-63) (Claim 2). However, though Livesey et al vitrify the tissue replacement for long term storage and 
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then rehydrate the tissue replacement by hydration in buffered saline, it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to alternatively store the tissue replacement 
directly in buffered saline. One of ordinary skill in the art would have been motivated to not vitrify the 
tissue replacement, but rather store it directly in buffered saline until it is needed in cases when the tissue 
will be used within a few days and vitrification is unnecessary. One would expect success storing the 
tissue replacement directly in buffered saline because Livesey et al teach that the tissue replacement can 
be contained safely in buffered saline for extended periods, such as rehydration, with no adverse effects. 

The native, acellular tissue replacement of Livesey et al forms a scaffold for a tissue transplant; 
Livesey et al teach examples wherein the acellular tissue replacement forms a skin replacement (which 
applicant calls a film and sheet), a vascular conduit (which applicant calls a tube), and a heart valve (See 
col. 23, In 5-col. 30, In 20). It would further have been obvious to one of ordinary skill in the art to form 
the acellular tissue replacement of Livesey et al into a structure suitable for use in a tissue transplant, 
including the form of a suture, limb replacement, and/or joint (Claim 9). Additionally, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to use the acellular tissue 
replacement of Livesey et al as part of a graft for any type of tissue replacement, including whole limb 
replacements as well as joint replacements (Claim 17). One of ordinary skill in the art would have been 
motivated to form the acellular tissue replacement of Livesey et al into any desired shape for use as and/or 
with any type of tissue replacement because the acellular tissue scaffold allows for invasion of autologous 
cells once implanted, which aids in the regeneration of natural, functional tissue. One would have 
expected success because Livesey et al have taught successful creation of skin, vascular and valve 
replacements that comprise the acellular tissue replacements, therefore one would expect success using 
the tissue replacements in any type of tissue transplants. 

Therefore the invention as a whole would have been prima facie obvious to one of ordinary skill 
in the art at the time the invention was made. 
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Claims 4, 7 and 18 stand rejected under 35 U.S. C. 103(a) as being unpatentable over Livesey et al 
(US Patent 5,336,616), in view of Atala (US Patent 6,376,244). 

Livesey et al teach a method for preparing a native, acellular tissue replacement for 
transplantation and the native, acellular tissue replacement formed. In an exemplified embodiment 
Livesey et al harvest external jugular veins and internal carotid arteries from animal donors, the veins are 
cleaned of surrounding tissue and fascia (which applicant calls cleaning of fat and blood) and are flushed 
with a buffered salt solution; the tissue is then soaked in a Decellularization Solution A (DSA) which 
comprises CHAPS, a zwitterionic detergent in a buffered salt base for one hour; the tissue is then given 
two ten minute washes in a buffered salt solution; the tissue is then soaked in a Decellularization Solution 
B (DSB) which comprises SDS (sodium dodecylsulfate), an anionic detergent, in a buffered salt base for 
one hour; the tissues are then given two final ten minute washings in a buffered salt base (See col. 26, In 
63-col. 27, In 27 & col. 29, In 15-40). 

Though Livesey et al teach using CHAPS as the zwitterionic detergent in the first decellularizing 
solution and SDS as the anionic detergent in the second decellularizing solution, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to alternatively use SB- 10 or 
SB- 16 as the zwitterionic detergent in the first decellularizing solution, and a combination of SB- 10 or 
SB- 16 and an anionic or non-ionic detergent in the second decellularizing solution. It would further have 
been obvious to the skilled artisan at the time the invention was made to optimize the times for the 
soaking and extractions in the first and second decellularizing solutions. See teachings above. 

Livesey et al do not teach adding any bioactive agents or drugs to the decellularized tissue 
replacement after treatment with the detergents; however, Atala teaches it is beneficial to add drugs such 
as collagen, elastic fibers, glycoproteins, chondroitin-4 -sulfate, chondroitin-6-sulfate, dermatan sulfate, 
keratin sulfate, etc, before seeding cells to decellularized tissue replacement scaffolds before seeding of 
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cells in order to promote cellular adhesion and growth (See Atala, col. 8, In 55-62). Therefore it would 
have been obvious to one of ordinary skill in the art to add bioactive agents and drugs, such as 
chondroitin-4-sulfate, to the decellularized tissue replacement scaffold of Livesey et al prior to use in 
order to promote cell adhesion and cell growth (Claims 4, 7 and 18). One of ordinary skill in the art 
would have been motivated to add drugs to promote cell growth and adhesion in order to ensure cells 
infiltrate and adhere to the tissue replacement in order to create a functional tissue replacement. One 
would have expected success adding drugs and bioactive agents to the tissue replacement of Livesey et al 
because Atala et al teach successfully adding the drugs to a similar acellular tissue replacement (See 
Atala, col. 8, In 55-62). Therefore the invention as a whole would have been prima facie obvious to one 
of ordinary skill in the art at the time the invention was made. 

Response to Arguments 
Applicants 5 arguments of 7 June 2006 have been fully considered, but are not found persuasive. 
Specifically, applicants argue that the substitution of SB-10 or SB-16 for CHAPS, in the method of 
Livesey et al, would not have been obvious merely based on their being from the same class of detergents 
(zwitterionic). Applicants state that studies have shown that different detergents, including CHAPS, SB- 
10 and SB-16, have significantly different affects on nerve tissue. Applicants argue that there was not 
proper motivation to substitute one zwitterionic detergent for another without knowing how each of the 
detergents would affect nerve tissue. Applicants further argue that the substitution of deionized water for 
distilled water is in appropriate, as distilled water would loosen the myelin sheath that surrounds axons. 

In response to applicants arguments that substitution of SB-10 or SB-16 for CHAPS would not 
have been obvious, it is noted that applicants base this argument on the fact that the affect of various 
detergents on nerve tissue was unknown; however, the claims currently rejected under 103(a) are not 
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limited to nerve tissue, but rather include all tissues. It is noted that the method of Livesey et al is limited 
to collagen-based tissues, thus the examiner maintains that one would have been motivated to substitute 
SB- 10 or SB- 16 for CHAPS for the decellularization of collagen-based tissues, based on the suggestion of 
Livesey et al to substitute functionally equivalent zwitterionic detergents in place of CHAPS. However, it 
is acknowledged that Livesey et al is silent with regards to non-collagen-based tissues, such as nerve 
tissue, and thus, claims limited to treatment of nerve tissue would not be obvious over the method of 
Livesey et al. 

In response to applicants arguments that the substitution of distilled deionized water for is 
inappropriate because distilled water would disrupt the myelin sheath of nerve axons, it is again noted that 
the arguments are limited to nerve tissues, but the claims currently rejected under 103(a) are directed to 
all tissue types. Therefore, though use of distilled water may be inappropriate for nerve tissue, it is 
maintained that use of deionized distilled water would have been obvious to one of ordinary skill in the 
art for the majority of tissues, including the collagen-based tissues, such as skin and vascular tissue, as 
taught in Livesey et al. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Allison M. Ford whose telephone number is 571-272-2936. The examiner can normally be 
reached on 7:30-5 M-Th, alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Michael Wityshyn can be reached on 571-272-0926. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Allison M Ford 
Examiner 
Art Unit 1651 



